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Certain observations on the international application 
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L Basis of the report 



Y EXAMINATION REPORT 



Intemati 



iti^^l a 



application No. 

*JP2003/000139 



1. With regard to the elements of the intemationai application:* 
I I the intemationai application as originally filed 
^1 the description: 

pages 1-9 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



the claims: 



2-4 



pages 
pages 
pages 



, as originally filed 

as amended (together with any statement under Article 19 
, filed with the demand 



filed with the letter of 02 October 2003 (02.10.2003) 



the drawings: 



1-5 



pages 



, as originally filed 

, filed with the demand 



the sequence listing part of the description: 

pages 

pages 

pages 



. , filed with the letter of 



, as originally filed 

filed with the demand 



filed with the letter of 



^' t^llit'p^^ll^^ tiie elements marked above were available or fiimished to this Authority in the language in which 

me mtemational application was filed, unless otherwise indicated under this item. 

TTiese elements were available or furnished to this Authority in the following language which is: 

LJ the language of a translation fiimished for the purposes of intemationai search (under Rule 23. 1 (b)). 
I — I the language of publication of the intemationai application (under Rule 48.3(b)). 

553r^^^ translation furnished for the purposes of intemationai preliminary examination (under Rule 55.2 and/ 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemationai application the intemationai 
preliminary exammation was carried out on the basis ofthe sequence listing- appiicanon, me mtemational 

contained in the intemationai application in written form. 

filed together with the intemationai application in computer readable form, 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
mtemational application as filed has been fumished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been fumished. ^ 
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□ 
□ 
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The amendments have resulted in the cancellation of: 

□ the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



5. □ ™^ report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Kf™/' Aave tee«/«r/»&W to tlie receiving Office in response to an imitation under Article 14 are referred to 
md70.IV "'■fS'naUy filed" and are not annexed to this report since they do not contain amendments (idle 70.16 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35PP^ifli regard to novelty, inventive step or industrial ^Ucability; 
citations and explanations supporting such statement 



1 Statempnt 








Novelty (N) 


Claim 




V17C 1 




Claims 


1, J, 4 


iNU 1 


lllVCllliVC 5I.Cp ^lO J 


Claims 




YES 1 




Claims 


1-4 


NO 1 


Industrial applicability (lA) 


Claims 


1-4 


YES 1 




Claims 




NO 1 











2. Citations and explanations 



Document 1 : JP, 1 1-204534, A (SUMITOMO METAL INDUSTRIES, LTD ) 30 July 1999 
Document 2: EP, 502471,, A2 (FUHTSU LIMITED), 09 September 1992 
Document 3: JP, 10-41311, A (SONY CORPORATION), 13 February 1998 
Document 4: EP, 419044, Al (SHIN-ETSU ENGINEERING CO., LTD.) 27 March 1991 
Document 5: US, 2001-0012686. Al (NEC CORPORATION), 09 August 2001 
Kr A r, !? stabiUty of high-concentration copper complexes in siUcon crystals (M. 

NAKAMURA), Apphed Physics Letters, Vol. 79, No. 18, 29 October 2001, pages 2904-2906 

Document 7: Influences of Oxygen and Carbon on the Fonnation of the 1.014eV 
•hotoluminescence Copper Center in SiUcon Crystal (M. NAKAMURA), Journal of the 
Electrochemical Society, Vol. 147, No. 2, 2000, pages 796-798 

The subject matter of claims 1 and 3 is not novel and does not involve an inventive step on 
account of document 1 cited in the ISR. 

Documeat 1 (paragraphs [0018]-[0023]), Uke claims 1 and 3, teaches transition metal impurity 
gettermg by simultaneously doping molten siUcon with oxygen (10-18 x 10^^ atoms/cm^) and carbon 
(0. 1-2.5 X 1 0 atoms/cm ) during epitaxial growth by the Czochralski Ufting method in 
concentrations greater than the transition metal unpurities and performmg thermal anneahng at 250»C 
or hi^er. This prevents ultrafast difiusion of transition metal impurities m the siUcon crystal, and the 
deep nnpunty level due to transition metal impurities is found to be electrically inactivated. 

The subject matter of claims 1 and 4 is not novel and does not involve an inventive steo on 
account of document 3 cited in tiie ISR. 

Document 3 (paragraphs [0013]-[0027]), Uke claims 1 and 4, teaches transition metal impurity 
gettermg by sunultaneously doping a siUcon wafer with oxygen and carbon; the carbon (1 x lO'^ 
atorns/cm ) and oxygen in a concentration higher than the carbon concentration are doped by ion 
implantation m concentrations greater than the transition metal impurities; thermal annealing is 
performed at 250°C or higher. This prevents ultrafast diffusion of transition metal impurities in the 
sihcon crystal, and the deep impurity level due to transition metal impurities appeara to be electrically 
inactivated. ^ 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufBcient) 

Continuation of Box V. 2: 

The subject matter of claim 1 does not involve an inventive step on account of newly cited 
docimient 6. 

Document 6 (page 2905, left column, lines 29-34; page 2906, right column, lines 11-16; Figs. 1 
and 2) teaches that it is possible to precipitate transition metal impurities in a siUcon crystal by 
performing a heat treatment on a substrate by the Czochralski lifting method with lots of carbon, and 
teaches that it is possible to getter the transition metal impurities by precipitating the transition metal 
impurities in the silicon crystal. Making a substrate that includes more carbon than the transition 
metal impurity concentration by perfonning Czochralski lifting on a substrate and performing thermal 
annealing on it at a suitable temperature m order to getter the transition metal impurities would be easy 
for a person skilled in the art. 

The subject matter of claim 2 does not involve an inventive step on accoxmt of documents 1 and 
3-5 cited in the ISR and newly cited document 6. 

Document 4 (Tables 1-4) and 5 (Par. No. [0008]) teach that the impurities Co, Ni, and Cu are 
introduced into a silicon crystal during siUcon epitaxial crystal fabrication or during Cu wiring. 

Gettering the Co, Ni, and Cu impurities introduced as taught in documents 4 and 5 by the 
gettering method of the inventions taugjit in documents 1 and 3 would be easy for a person skilled in 
the art. 

The subject matter of claims 3 and 4 does not involve an inventive step on account of newly 
cited document 6. 

Simultaneously doping oxygen and carbon into molten siUcon during expitaxial growth by the 
Czochralski lifting metiiod in order to dope siUcon and simultaneously doping oxygen and carbon by 
ion implantation would be easy for a person skilled in the art. 
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